Experimental evidence in a previous paper showed that the Ca/P ratio of the caries inducing diet showed a concave mode of caries inhibiting action, and the present paper confirms this by the finding that the largest amount of the Ca-phosphate sediment appeared at the most adequate ratio of Ca/P in the caries inducing diet, and that Ca-phosphate sediment lost this effect, but the sedimentation process degraded the nutritional value of a BHI broth for S . mutans, and caries inhibition induced by the sedimentation was not irreversible .
Introduction
Following the previous findings1) that caries inhibition in rats was not strengthened by a simple increase of either Ca or P in the synthetic salt mixture adopted in Onisi and Ozaki's caries-inducing diet, 6PMV, but by adequate ratio of between 1.5 to 1.9 of these 2 elements, we attempted to find an in vitro model simulating the above facts and to draw biological conclusions from the obtained model. Generally, the physiological effects of a food are viewed in two ways, nutritionally and dietarily.
The maximum caries preventive effect of an adequate Ca/P ratio, therefore, should be first considered in this respect. The best absorption of Ca from the human alimentary canal takes place at a Ca/P ratio in the diet of between 1.0 to 2.0. This figure is similar to the results of our previous study and this similarity would require some discussion of the physiological nature of the Ca/P ratio of the diet. During the developing stage of a tooth, of course, deficiency of Ca in the diet could often cause definite dental hypocalcification even though it does not cause any recognizable hypersusceptibility to dental caries in test animals2). After eruption of the tooth, the removal of mineral components from the enamel is almost negligible3) because of its extremely low metabolic activity even when there is some deficiency of the calcium. In accordanse with these facts, Wynn et al. 4) found that increase of serum Ca excerted almost no metabolic impact on enamel of the already erupted tooth and was independent from the caries susceptibility of the rats. Therefore, it is quite reasonable to narrow the target of the present study down to the local die-51 * Major part of this paper was read before the 25th (1976) In an erupted tooth, the Ca and P content of a diet may change the Ca balance existing between the enamel and the calcified plaque5). On the other hand, according to the infection theory of dental caries, altering the Ca/P ratio of a bacterial nutrient may cause an ecological inbalance among plaque bacteria and may result in a change in the biological activity of S. mutans. Table  3 .
Materials

Results
The first trial produced the data shown in produced more cavities than the diet with the low Ca/P ratio, which is similar to the previous findings. Table 2 shows the results obtained from the second trial. When the low Ca/P diet was given for only one third of the total caries inducing period, it was ineffective in reducing the caries scores as compared with the total replacement by the low Ca/P diet during the whole period. Table 3 , showing the results from the third trial, indicates that increasing amounts of sediment, prepared at either higher or lower ratio than the adequate Ca/P ratio of 1.6, decreased the nutritional value of the supernatants.
Discussion
The fact that the low Ca/P ratio given to gorup 3 in the first trial reduced the cavities but the calcium phosphate sediment with the same low Ca/P ratio produced the highest cavities shows that the cavity-reducing action of the 1.6 Ca/P ratio appears before and/or during the sedimentation from the mixture of both Ca and phosphate salts in the diet but not after sedimentation. This conspicuous difference in results is partly be confirmed by the findings of McClure, and Buttner and Muhler8), who reported that the insoluble Ca-phosphate in a diet lost its caries inhibiting action in experimental animal studies. Therefore, the anticariogenic action of the adequate ratio of Ca/P in the diet may be due to the fact that CaCO8
and K2HPO4 in the 6PMV dissolve first in saliva of the bacterial plaque in the fissures of the rat molars, causing the sedimentation of Ca-phosphate and exerting some inhibition of the cariogenic process.
This assumption, however, must be supplemented by some explanation with the relation to the maximum sedimentation at the adequate Ca/P ratio as was evidenced in third trial. In regard to the third trial, the calcium phosphate sediment appearing in a culture medium may adsorb minute but biologically active substances such as heavy metals and bacterial growth factors9), causing nutritional degradation of the medium, which would be proportional to the amount of sediment. Figure 1 shows that the linear relation between amounts of the sediment, which is proportional to the remaining nutritional Fig. 1 Degradation of the nutritional value for S. mutans, RC-20, after sedimentation caused by changing the Ca/P ratio of BHI broth factors and CFU counts of the S. mutans representing the nutritional value of the BHI broth, shows a good fit to the regression line, as it was estimated in r2=0.89. From this regression analysis, it can be assumed that the increased sedimentation caused by an adequate Ca/P ratio in the diet makes the growth of S. mutans in the bacterial plaque more difficult. As substances necessory to the growth of S. mutans, Carlson10) enumerated glucose, cystein, vitamins, and ammonia in an aerobic growth environment. Mukasa et al.11) proposed a synthetic medium composed by many amino acids and vitamins for the glucan production of S. mutans. Another possible reason for the caries inhibiting effect of the Ca-phosphate sedimentation may be the ageing process of the bacterial cells, which generally deposit calcium salts instead of losing sodium and/ or potassium salts with ageing in a medium and have reduced physiological activity because of their stationary life (Onisi et al12) ). An electron microscopic study of the bottom of the fissures of human molars by Gallil and Gwinnett13) disclosed that the majority of the plaque bacteria in fissures were mineralized, and they considered it to be caused by Ca and P in the mouth and to have a caries inhibiting effect.
On the basis of morphological findings from sound human molars, Nakagawa recently claimed that calculus formation in the fissures might protect from earis14). However, we cannot draw definite conclusions until we clarify whether the adequate Ca/P ratio in the fissure environment accelerates the ageing of S.
mutans.
14) Nakagawa, T.: Morphological study of unsusceptible occulsal pits and fissures against dental caries in old premolars, J.J.Oral
Biol., 25; 481-502, 1983.
